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CHEMICAL PLOUGHING 
By G. A . PEARCE, M.Sc. fAgr ic ) , Biological Services Divis ion 
PROGRESS in the f ield of chemical weed control has been spectacular in recent years. 
One f ie ld that is attracting interest is the idea of replacing cul t ivat ion with chemical 
sprays. 
The ultimate in this approach would be 
the complete elimination of all cultivation 
when planting a crop, but this has not 
j'et been developed to the stage where it is 
a commercial proposition. 
However, it is possible, and in many 
situations highly desirable, to replace some 
cultivation with a herbicide spray. 
Importance of early planting 
One of the most obvious ways of in-
creasing wheat yields in Western Australia 
is to develop techniques which will enable 
crops to be planted earlier. In a normal 
growing season it is standard practice to 
plant as soon as adequate weed control 
has been obtained. Over the years the 
Table 1.—Results of time of planting trials at three 
research stations 
Year and site 
1928—Merredin 
Wongan 
Chapman 
1929—Merredin 
Wongan 
Chapman 
1930—Merredin 
Wongan 
Chapman 
1931—Merredin 
Wongan 
Chapman 
Yield (bushels p« 
May June 
20.3 
23.2 
15.5 
28.2 
7.3 
19.1 
18.9 
11.3 
. 2 .8 
19.7 
3.2 
14.5 
34.2 28.2 
13.5 8.9 
11.4 | 12.8 
25.3 
19.5 
13.7 
25.5 
18 3 
8.2 
r acre) 
July 
12.9 
10.5 
7.3 
11.2 
1.5 
7.2 
13.5 
3.8 
6.2 
19.5 
10.5 
6 8 
period between the opening rains of the 
season, and time of planting, has gradu-
ally lengthened because of the increasing 
weed problems, and in many districts four 
or five cultivations are now necessary for 
satisfactory weed control. 
As long as 40 years ago, time of plant-
ing trials were a feature of the experi-
mental programmes at research stations 
in this State. Typical results obtained are 
shown in Table 1; fortunately in those 
years weeds were of little importance. 
The main reason for the increased yield 
associated with early planting, is probably 
the longer growing season available to the 
crop. Between the opening rains and the 
time the seed actually germinates there is 
often a period of four to five weeks and 
it is likely to be six weeks before much 
root system is developed. In this time a 
significant proportion of the growing 
season rain has fallen, and before an 
extensive root system has developed much 
of this moisture has been lost. Where 
cereals are grown in a very short growing 
season this loss becomes still more im-
portant. 
Table 2 shows details of the average 
growing season in 10 country districts. 
Apart from the last column these are 
taken from Weather Bureau records. 
With a short season, it seems logical 
that maximum yields will be obtained 
when the rainfall is fully used. 
Other factors favouring early planting 
are soil temperatures which steadily de-
cline during the autumn and winter. 
This leads to a slowing down in the growth 
rate of roots and leaves. 
July is generally the wettest and coldest 
month of the growing season and the 
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Table 2 .—The average break of the season and 
rainfall details of the growing season for ten centres 
in Western Australia 
Centre 
Bruce Rock.... 
Doodlakine.... 
Goomalling.... 
Katanning 
Northampton 
Ongerup 
Perenjori .... 
Southern 
Cross 
Wickepin 
Wyalkatchem 
Break 
of 
season 
early May 
mid May 
early May 
mid Ap r i l 
early May 
late A p r i l 
early May 
mid May .... 
late Ap r i l 
early May 
Length 
of 
g rowing 
season 
(months) 
4 . 2 
3 .6 
4 . 1 
6 .4 
4 . 6 
S.9 
3 .7 
3.1 
4 . 9 
3 .8 
Rainfall 
in 
growing 
season 
(points) 
774 
577 
895 
1,568 
1,634 
1,022 
819 
530 
1,278 
790 
Pro-
por t ion 
of rain 
in f i rst 
6 
weeks 
(esti-
mated) 
o/ 
/o 
37 
47 
34 
23 
30 
30 
36 
40 
26 
35 
further advanced a cereal plant is in its 
development, the better it is able to with-
stand this unfavourable environment. 
Increased yields are still obtained with 
early planting compared with later plant-
ing providing weeds are controlled. A de-
tailed research programme in this field 
has been undertaken during the past three 
years by I.C.I, and a number of their trials 
have shown increased yields with early 
planting. 
The main advantage to be gained from 
using herbicides in place of ploughing or 
cultivation, should therefore be to enable 
the farmer to plant a crop as soon after 
the start of the growing season as possible. 
When this principle is adopted it is essen-
tial to have complete control of weeds 
which may infest the area. Associated 
problems including plant diseases and in-
sect pests must be considered before any 
such technique can become farm practice. 
At present herbicides are not available 
for controlling all weeds in crops planted 
at the break of the season. 
Chemical ploughing—non-disturbance 
The main reason for delaying the plant-
ing of a cereal crop after the opening 
rains is the need for weed control. If 
weeds were not present the crop could be 
planted immediately, in a single operation. 
In recent years many advances have 
been made in the control of weeds 
with chemicals and research in this 
field is gathering momentum. Spec-
tacular developments can be expected 
in the future, and w i th the l imited 
range of weeds present in Western 
Australia, farmers can look forward to 
a time when chemical weed control is 
a routine procedure for the control of 
all weeds. 
The availability of new herbicides has 
brought the possibility of replacing cul-
tural treatments with chemical sprays, 
and raises the question—Is cultivation 
necessary, except for weed control? 
Several machines have been developed 
in England which can plant a crop with-
out greatly disturbing the soil. 
Advantages. 
Apart from enabling early planting of 
cereals, a technique which does not move 
the soil has other advantages. 
A non-disturbance planting machine can 
traverse wet, unploughed soil much more 
readily than a conventional machine can 
travel over cultivated soil. Boggy condi-
tions would therefore be less of a problem. 
One of the most troublesome weeds in 
cereals in Western Australia is Wimmera 
ryegrass. The infestation in a crop is 
mostly from seed which has formed the 
previous year. Although the seed passes 
through a maturation period of several 
months, it will all germinate by April if 
left on the soil surface. 
When the seed is buried however, dor-
mancy develops and some of this seed 
slowly germinates over a period of weeks. 
Other weed seeds behave in a similar man-
ner although many species have dormancy 
which allows the seed to remain in the 
soil for a number of years. 
In this situation non-disturbance would 
tend to eliminate successive germinations 
and make weed control fairly simple. 
Disadvantages. 
The disadvantages of the non-disturb-
ance technique are not associated with 
weed control. 
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Planting a cereal into uncultivated soil 
changes its growth environment in a 
number of ways. 
The rate of movement of water into the 
soil is affected and the greater initial 
compaction of the soil must have some 
influence on root development. These 
differences will not always be harmful. 
The most important disadvantage could 
be the slower release of soil nitrogen in 
uncultivated soil. In trials where sowing 
has been carried out with these special 
machines considerable variation has been 
obtained. 
In Table 3 are results of a trial carried 
out at Merredin Research Station on light 
land in 1966. The treatments listed were 
on plots where the Wimmera ryegrass was 
controlled with a single application of 
paraquat. 
Dry cultivations were carried out 7 
days before the break of the season. Urea 
was applied at 56 lb. per acre. From these 
results it is apparent that dry cultivation 
increased the yield compared with no cul-
tivation, and that the addition of nitrogen 
did not bridge the difference. 
With the ICI trials, planting without 
cultivation has given comparable yields to 
a normal planting operation. 
Present •position. 
The only herbicides which can be re-
commended for commercial operations do 
not have a residual effect and therefore 
will not give weed control unless planting 
is delayed. When planting is delayed the 
non-disturbance planting technique will 
Table 3 . — T h e effects of cultural treatment on wheat 
yield. Average yields obtained with various cultural 
treatments where sowing was carried out with a non-
disturbance drill (sod-seeder). The number of days 
refer to time after the opening rains 
Treatment (Merredin Research 
Station) 
bushels per acre 
Sod seeded 7 days 12.1 
Scarified dry, sod seeded 7 days .... 21.9 
Sod seeded 7 days + urea 14.4 
Scarified dry, sod seeded 7 days + j 
urea | 22.2 
Ploughed 7 days, scarify and combine 
21 days 25.1 
not necessarily increase yields compared 
with conventional planting. 
The research programme of ICI has 
provided valuable information in this 
field, and it may only be a matter of time 
before a commercial technique is devel-
oped. The availability of a residual type 
herbicide to control the major weeds from 
the time of planting, would open the way 
for such a technique to give the greatest 
possible advantages. 
Replacement of a cultivation with a 
herbicide 
With a conventional planting pro-
gramme there is no reason why a cultiva-
tion cannot be replaced with a herbicide 
treatment. This may not allow earlier 
planting but could provide better weed 
control. 
An initial cultivation appears necessary 
but provided good tilth is obtained no 
further cultivation would be required. 
However, with heavy soil it is often neces-
sary to work the ground several times in 
order to break up the clods. 
A trial was undertaken in 1966 at three 
Department of Agriculture research 
stations where a cultivation was replaced 
with a herbicide spray. Table 4 lists the 
results obtained. 
Good weed control was obtained where 
herbicides were used. The yields reflect 
the infestation of weeds present. 
It has been recognised for some years 
that higher yields are obtained when a 
plough is used as compared with a scari-
fier. The reason for this is the better 
weed control usually obtained with the 
plough. 
Table 4 . — T h e yields obtained at three research 
stations where a cultivation was replaced with a 
herbicide treatment 
Treatment 
Scarify only 
Scarify + scarify 
Plough only 
Plough + scarify 
Scarify + herbicides 
Plough + herbicides 
Yield (bushels per acre) 
Chap-
man 
19.0 
24.2 
24.3 
23.0 
24.3 
23.7 
Wong-
an 
33.5 
36.5 
39.2 
40.0 
40.0 
41.1 
Mer-
redin 
24.6 
27.6 
25.1 
25.7 
28.4 
27.8 
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From the results in Table 4 it can be 
seen that a single scarifier treatment plus 
herbicides, yielded as well as any other 
cultural treatment. The replacement of a 
cultivation with a herbicide treatment is 
practical and can be used to advantage in 
several situations. 
It often happens that weeds are still 
present when planting is to commence 
and this means a delay of several days 
while the area is cultivated and the weeds 
allowed to die. Herbicides are available 
which could be applied immediately before 
or after planting to kill these weeds, with-
out delaying the sowing operation. 
At other times cultivation is ineffective 
in killing weeds because of the abundance 
of soil moisture present. Either the 
ground is so wet that the weeds are 
transplanted from one place to another, or 
light rain falls at regular intervals, en-
abling the weeds to continue to grow. 
Last year some farmers in the Esperance 
district carried out as many as seven or 
eight cultivations to obtain weed control 
without any success. A single spray would 
give the required control. 
Likely developments 
It is only a matter of time before the 
ideal herbicide for these difficult situa-
tions becomes available. At present herbi-
cides can be used for killing any weeds up 
to the time of crop emergence, while 
broadleaved weeds are vulnerable both 
before and after planting. The great need 
is for a selective grass weed killer to 
handle economically, wild oats and Wim-
mera ryegrass. During the coming year at 
least five herbicides which show promise 
in this field will be tested further. 
Within a few years the farmer will have 
the choice of herbicides for application 
before or after planting, which will kill 
weed seeds as they germinate or selectively 
control the weeds when the cereal is in 
the seedling growth stage. 
Recommendations 
• Weeds present at the time of sowing 
a cereal crop cannot be controlled econ-
omically once the crop has emerged. It 
is therefore essential to plant into weed-
free soil or kill the existing weeds before 
the crop emerges. 
• Paraquat (trade name Gramoxone) 
has proved to be the most satisfactory 
herbicide for the weed problems which 
have been mentioned. This chemical is 
a fast-acting contact herbicide which 
leaves no harmful residue in the soil. It 
is effective against annual grasses and 
broadleaved weeds and where the spray-
ing is undertaken before the weeds are 
three to four weeks old, i pint per acre 
is sufficient. For weeds up to eight weeks 
old the rate should be increased to i pint. 
Wetting agent should always be used. 
Clover is not killed at these rates. 
• Paraquat can be effective when 
applied at different growth stages of the 
weeds. The smaller the weeds the more 
readily they are killed and yet to avoid 
the necessity of more than one applica-
tion, spraying should be delayed till a full 
emergence has occurred. In general the 
most effective time of application is im-
mediately before the seeding operation, 
provided this is not unduly delayed. 
• If Wimmera ryegrass is a problem, 
control measures should be commenced 
the year before cropping. Where seeding 
of Wimmera ryegrass has been completely 
stopped, it has been found that the grass 
presents little trouble in crops the follow-
ing year. It is also known that seed 
formed the year before cropping will give 
about 90 per cent, germination if left on 
the soil surface for the first month of the 
growing season. When buried to a depth 
of 2 inches the germination in the same 
period is only 52 per cent. Better control 
will therefore be obtained if the initial 
cultivation is delayed until a maximum 
germination has occurred. 
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